By using data from nine waves of the IMF Coordinated Portfolio Investment Survey, we explore the determinants of bilateral portfolio investments and their dynamics. The main goal of our analysis is that of understanding whether a diversification motive can be found, among the various determinants.We introduce a new diversification variable given by the correlation between the idiosyncratic components of GDP growth and first take into account unobserved heterogeneity by means of a country pair-fixed effect, panel estimation relaxing the more restrictive double fixed effects model due to Lane and Milesi-Ferretti (REStat 90:538-549, 2008). We find strong evidence that a diversification motive is relevant to explain bilateral portfolio holdings. The same results cannot be obtained from cross section estimations as in previous literature. It also turns out that investing in stocks of less synchronised partner economies does not bring about a lot of income smoothing, as one might have expected.
Introduction
The objective of this work is to explore the determinants of cross country equity portfolio allocations, in particular, the role played by the diversification motive and its consequences in terms of risk sharing achieved. Applying a gravity model as in Lane and Milesi-Ferretti (2008) on data from the Coordinated Portfolio Investment Survey by the IMF (which reports total bilateral portfolio investment assets), we investigate on whether investment decisions of source countries are inspired, among the others, by risk sharing objectives. It is often claimed that the recent surge in globalisation opened up new and large opportunities for international risk sharing. The underlying idea is that under the hypothesis of complete markets (perfect risk sharing) agents could invest in foreign countries with a negatively correlated business cycle, or in those countries whose business cycles differ in volatility 1 . That this may or may not have occurred is a largely empirical matter, and evidence is far from unambiguous. The explanatory variable we use to identify a diversification motive in this work is an original one, derived from the decomposition of GDP growth rates in an idiosyncratic and an aggregate component, by means of a simple OLS regression as in Pierucci and Ventura (2010) . This decomposition guarantees orthogonality between the two components and eliminates possible omitted variable biases. The correlation in the idiosyncratic components of GDP growth will be used, as an alternative to other more standard variables 2 (such as correlation in GDP growth rates), to investigate the issue on hand. If countries were willing to reap all the potential benefits from financial globalisation, we would expect a negative reaction of bilateral equity holdings to correlations between partner countries' idiosyncratic components of GDP. In order to diversify risk, agents within a country should invest in partner countries whose idiosyncratic GDP is negatively correlated with innovations to domestic income, which would provide the investing country with insurance against its own idiosyncratic risk. Moreover, even if this were the case, it should still be checked whether or not cross-ownership of equity does bring about the desired level of income smoothing; in fact, it might still be the case that the resulting portfolio allocations are not such to secure the desired level of diversification or that, even more likely, less idiosyncratic risk leaves room for more aggregate risk. In this work we mainly focus on the first of the two issues, as we strive to check whether or not countries invest more in assets of less synchronised economies. This empirical question was also dealt with in some recent papers, namely a contribution by Portes and Rey (2005) and another by Lane and Milesi-Ferretti (2008) ; in the former, the authors analyse bilateral portfolio equity trades in the context of a gravitational model and find weak evidence for a diversification motive as an explanatory variable, after controlling for informational frictions. The diversification motive is captured in their model by such variables as the correlation in economies' growth rates, stock returns and growth rates and stock returns. In Lane and Milesi-Ferretti (2008) the authors, always in the context of a gravitational model, analyse bilateral portfolio equity holdings, and conclude that cross country equity holdings do not seem to be driven by diversification purposes. In order to explore this issue more thoroughly, along with the introduction of a new variable which captures the diversification motive, we extend these seminal works along several other dimensions. On the one hand, we use the 2001-2009 waves of the Coordinated Portfolio Investment Survey (CPIS in the sequel) to perform a repeated cross section analysis, in search for time varying determinants of cross equity ownership positions. More importantly, we first use the available data to build a panel dataset in order to exploit both the cross section and longitudinal dimensions of data.This new empirical strategy helps control for individual (pair of countries) unobserved heterogeneity, which cannot be accounted for otherwise, and turns out to yield remarkably different results with respect to the previous literature. That this is indeed the case will be shown in section 4, where the main empirical findings are illustrated. The paper also offers a partial answer to the second question, i.e. on whether or not this diversification motive does bring about some benefits in terms of income smoothing. By applying the methodology introduced in the seminal paper by Asdrubali et al. (1996) and its extension developed in a recent contribution due to Balli et al. (2011) we find some weak evidence that, indeed, countries holding equity positions in less synchronised host economies tend to enjoy more income smoothing by foreign assets income inflows. Moreover, income smoothing seems to be enhanced in the face of positive, rather than negative, shocks. The rest of the paper is organized as follows. Section 2 frames our empirical question into the current literature, while section 3 presents the data and some descriptive statistics. Section 4 presents the main empirical findings, while section 5 contains some final comments. The detailed description of the variables used in the empirical analyses is relegated to the Appendix B.
Literature review
The issue of portfolio equity investments has been dealt with from a number of perspectives: financial market incompleteness, transactional frictions in asset markets, and frictions in goods markets. All of these perspectives have in common the fact that the mutual fund separation theorem does not hold, and that one normally sees a certain amount of home bias in domestic portfolio holdings. In addition, all of these theoretical models provide some insights for the construction of empirical models of portfolio equity investments. Previous empirical works have dealt with the geography of investment flows, but always with some specific limits dictated by data availability. In particular, most contributions have studied the investment positions of a single country (most often, the United States), or of very few countries. In general, most such contributions have made use of gravity models, of the kind used in international trade analysis, to analyse foreign direct investments and banking flows. For example, Wei (2000) and Stein and Daude (2007) have analysed the geography of FDI, while Buch (2002) and Rose and Spiegel (2004) have concentrated on bank lending and borrowing. In all these papers the role of bilateral trade as a driver of investment and the role of bank lending have been singled out. There has also been a number of studies concentrating on bilateral equity investments, such as Ahearne et al. 3 (2004) , Dahlquist et al. (2003) , Yildrim (2003) , most frequently dealing with the case of United States, and with the issue of portfolio home bias. Two remarkable exceptions stand out in the empirical literature on this topic, i.e. the seminal contributions by Portes and Rey (2005) and Lane and Milesi-Ferretti (2008) , which we consider as the benchmarks for our analysis. In the seminal paper by Portes and Rey (2005) , the authors build on the theoretical work by Martin and Rey (2004) , where a model of general equilibrium with endogenous asset formation leads to a gravitational model empirical specification for assets trade. Portes and Rey (2005) estimate a gravitational model by using a novel dataset including 14 countries, for the period 1989-1996. The paper by Lane and Milesi-Ferretti (2008) applies a similar gravitational model to explain bilateral portfolio equity holdings among a very large number of source and host countries, using data from the Coordinated Portfolio Investment Survey (CPIS), run by the International Monetary Fund. In particular, the authors use data from the second wave of the CPIS relative to the year 2001, featuring data from 67 source and 218 host countries. The analysis by Lane and Milesi-Ferretti (2008) departs from earlier contributions in several ways: by resorting to a very wide pool of source and host countries, it provides a better identification of the potential determinants of portfolio equity investments; by developing a double fixed effects empirical specification, i.e. adding to the empirical model two sets of country dummies, respectively for source and host countries, in order to isolate the relative contribution of countries' specific factors. Among the other factors whose relevance was tested in their empirical work, a diversification motive was also included, but results were mixed. Risk sharing and home bias (and consequently portfolio investments) have recently been linked in the papers by Lewis (1999) , and by Sørensen et al. (2007) . Absence of international portfolio diversification and (international) risk sharing may be closely linked, as agents who diversify their portfolios internationally are more likely to obtain smoother income and consumption, as for example in the model by Heathcote and Perri (2004) . Sørensen et al. (2007) find that home bias decreased while risk sharing increased during the 1990s. They measure risk sharing as the distance of consumption growth from a situation of perfect markets (perfect consumption risk sharing), and provide a measure of income risk sharing. Both measures show improvements, which would hint at a robust and positive correlation between level of foreign portfolio assets and income risk sharing, and between foreign direct investment (FDI) and consumption risk sharing. This issue is clearly related to another very "hot" issue in the recent literature: whether or not the surge in financial liberalization that occurred in the last two decades has effectively improved on the risk sharing opportunities available to the economies involved. The economic literature is rather divided on this, and the empirical evidence is also quite ambiguous. For example, Giannone and Reichlin (2006) register an increase in risk sharing among European countries from the early 1990s when market integration significantly accelerated. They also warn, however, that estimates on selected subsamples may be affected by the subsample choice itself. Kose et al. (2008) find very weak links between financial globalisation and risk sharing, over the period , and for the two subsamples 1960-1986 (pre-globalisation) and 1987-4 2004 (globalisation) . In particular, they find that although globalisation does not seem to have exerted any significant impact on risk sharing for the whole sample of countries and the whole period, it had a negative impact on risk sharing for emerging economies. For the shorter globalisation sample, only developed countries seem to have reaped some benefits from financial globalisation in term of risk sharing, whereas the subset of emerging economies does not seem to have been affected, at least in a statistically significant way. On the other hand, Kose et al. (2006) noticed that financial openness, as measured by gross capital flows as a ratio to GDP, is associated to an increase in the ratio of consumption volatility to income volatility, contrary to the notion of improved international risk sharing opportunities through financial integration. Kaminsky et al. (2005) investigate over the relationship of net income flows and GDP, and find that net capital flows are procyclical in most OECD and developing countries, i.e. countries tend to borrow in good times and repay in bad times, which would suggest that these flows may play a destabilising role. On the other hand, Bai and Zhang (2004) conduct a regression analysis (both panel and cross section) dividing their whole sample in two distinct sub-samples (1973-1985; 1986-1998) and conducting separate tests for 19 developed countries, for 21 developing countries and for the whole set of countries. Their study shows that, although the degree of financial integration doubles from the first to the second sub-period, there is no substantial improvement in international risk sharing. Moreover, they claim that international risk sharing is not sensitive to the increase in financial integration. That the need or possibility for diversification of idiosyncratic risks may also be a determinant for bilateral portfolio positions has surfaced in other recent contributions, but only very few have attempted to perform an empirical verification. An interesting work, in this field, is that by Bracke and Schmitz (2008) who try to understand whether portfolio equity investments play a role in consumption risk sharing both via net investment income and via capital gains. To do so, they analyse a dataset comprising 35 industrial and emerging market economies. Our work is also closely related to some recent papers dealing with the issue of understanding whether stronger economic linkages among countries are associated to more or less synchronised business cycles. Here, too, the empirical evidence is not unambiguous. Recent works by Imbs (2006) , Kose et al. (2004) and Otto and Willard (2001) show that more bilateral portfolio equity flows bring about more correlated business cycles. On the other hand, Kalemli-Ozcan et al. (2012) show that when fixed pair and time effects are properly taken into account, the empirical relationship between international banking integration and business cycles synchronisation becomes negative. In this respect, our findings are similar, as regards bilateral portfolio equity holdings. Indeed, we find that the empirical relationship between cross country equity portfolio holdings and some measure of (idiosyncratic) output correlation (our diversification motive variable) switches from positive to negative as we move from a cross section (double fixed effects modelà la Lane and Milesi-Ferretti (2008) ) to a fixed effects, panel specification. Accounting for unobserved heterogeneity seems therefore crucial in correctly assessing the impact of less correlated cycles onto cross country equity holdings, and vice versa. For each reporting country and for each year, the survey reports the year-end value of the stock of cross-border equity holdings disaggregated by issuer country. Lane and Milesi-Ferretti (2008) recognize that the main limitations of the 2001 survey originate from the following facts: incomplete source/host country coverage, heterogeneity of collection methods, underreporting of assets and biases induced by third-party holdings. In our analysis problems arising from collection methods are attenuated by using nine waves of the CPIS survey, as the quality of data collected by source countries increases after the first participation to the survey (Warnock (2006)). Moreover, in order to reduce the relevance of the last two limitations of the dataset and in particular biases originated by the mutual funds industry (Felettigh and Monti (2008) ), we have excluded offshore countries from the analysis.
For comparative purposes we included 67 source countries 3 and 218 host countries 4 as in Lane and Milesi-Ferretti (2008) . Original data are expressed in current US dollars. As we are interested in the real changes of cross country holdings (actual purchases or sales of assets over time), and since the value of asset holdings may also change because prices (both of stock and of currencies) do, we need to offset these nominal changes, by deflating data on equity holdings using a Morgan Stanley Capital International (MSCI) price index (period average, base year 2001), and by using an index number of bilateral exchange rate between US dollars and the currency of the host country (base year 2001). By the same token, bilateral trade across countries has been adjusted for exchange rate fluctuations. As a result of all these adjustments, equity values are expressed in 2001 current US dollars, at 2001 stock prices. Most covariates have been computed following Lane and Milesi-Ferretti (2008) .
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In tables 1 and 2 we report percentage shares and the growth rates of bilateral equity asset holdings (weighted by period average shares) aggregating over 6 major areas. Data are expressed, as explained in the previous section, at "constant, 2001 prices", since they are adjusted for exchange rate fluctuations and for valuation effects. Offshore centres have been removed, to avoid distortions. Thus, statistics in table 1 and 2 refer to the dependent variable of our regression analyses. Over the period 2001-2009, the weight of OECD countries is dominant (table 1), since around 74 percent of the total amount of equity asset holdings is due to U.S., UK and Euro Area; however, their role is becoming less important over the observed period of 6 time. In particular, the U.S. and the Euro Area lost respectively about 5 and 2.5 percent of their shares, while UK just lost 0.9 percent. On the contrary, Japan gained one percentage point, "other OECD" countries and Emerging markets registered a remarkable increase of their weight (around 4 percent). Unweighted rates of growth of equity asset holdings 6 reveal how Emerging markets quadrupled their international portfolio size, "other OECD countries" and Japan doubled, whereas U.S., UK and the Euro Area have been growing below average, increasing their equity asset positions by around 50 percent. If we now look at weighted 7 rates of growth (table 2), about half of the increase in total investment can be attributed to emerging markets and to "other OECD countries". Summing up, total growth of equity asset holdings amounts to 76.2 percent and the increasing role of emerging economies and the attractiveness of U.S. and European markets for these countries become quite evident. Moreover, the persistence of bilateral investment patterns decreased somehow over the whole time horizon in comparison to what was detected by Lane and Milesi-Ferretti (2008 ) between 2001 and 2005 8 It seems fair to say that, looking at data, we find evidence of an ongoing change of the international investment patterns, calling for a deeper investigation over the entire available time horizon.
Empirical findings
This section describes the way we used CPIS data for our empirical analyses (cross section and panel estimations). First, cross section regressions, as in Lane and Milesi-Ferretti (2008) , have been estimated for all available waves, controlling for countries' characteristics by the inclusion of "double fixed effects" for source and host countries. Secondly, in order to properly account for unobserved heterogeneity, we exploit the time dimension of the data estimating a panel regression model which includes individual fixed effects for each pair of source-host countries. This new approach is less restrictive, since it allows controlling for specific "pair" effects. The combination of any two countries, in fact, might be influenced by a fixed factor, potentially different from the linear combination of the two individual countries effects. Following Lane and Milesi-Ferretti (2008) , the estimated model for our cross section regressions is:
where x ij is the portfolio equity holdings of country i in country j; Z ij is a vector of covariates; φ i and φ j are dummy variables for source and host countries, respectively. This model includes a dummy variable for each source and each host country, so that the constant term is the sum of φ i and φ j , capturing individual heterogeneity of countries i and j. This approach allows exploiting the bilateral dimension of the data to take into account nationals' characteristics. However, since our dataset comprises several cross sections, corresponding to various time periods, the time dimension can also be used, allowing for the inclusion of standard individual fixed effects, i.e. source-host pairs dummies. The inclusion of "country pairs fixed effects" allows to capture the unobserved heterogeneity which characterizes any bilateral portfolio equity allocations. This is more general than the "double fixed effects" model (eq. 1 as in Lane and Milesi-Ferretti (2008)), which imposes each country's fixed effect to be identical irrespective of the partner country (host or source). In terms of the number of dummy variables to be estimated, in the more restrictive model a total of i+j individual dummies is to be estimated, while in the panel estimation i · j individual fixed effects are included. Therefore, for the panel analysis we adopt the following original fixed effects model specification:
where φ ij are individual intercepts and ν t are time fixed effects.
Cross section analysis
For comparative purposes, the first step of our analysis consisted in replicating the empirical evidence offered by Lane and Milesi-Ferretti (2008) However, a relevant change in the estimated coefficients has been detected, revealing variability over time and the need to investigate on the bilateral investment pattern over the widest available time horizon. As a second step of our cross section analysis, we estimated the model proposed by Lane and Milesi-Ferretti (2008) for all available waves (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) ) by introducing some additional explanatory variables. In particular, we replaced the variable expressing the correlation between GDP growths (a diversification motive variable) with a different one, containing the correlation among the idiosyncratic components of GDP growth. Details about the computation of this variable can be found in the data appendix. It is worth mentioning one more new explanatory variable included: the overall score of freedom in the host country, produced by The Heritage Foundation 9 . The estimation results, presented in tables 3-5 for the whole sample and for two subsamples (OECD and emerging economies), essentially confirm those presented in Lane and Milesi-Ferretti (2008) : throughout the years, bilateral trade is the single most important explanatory variable of cross country portfolio holdings, though its relevance is larger in the first years of the sample for OECD countries, whereas the contrary is true for emerging market economies. Other variables proxying for information asymmetries and sociocultural proximity are more or less significant in explaining portfolio holdings over the years: the logarithm of distance among countries, the logarithm of time difference, as well as various dummies for common language, for colonial past and for being party in a tax treaty or in a currency union. To identify a diversification motive for portfolio cross holdings three variables have been included in the regressions: correlations in idiosyncratic GDPs; correlations between growth and stock returns; correlations in stock returns. The estimated coefficient of the first variable often displays the "right" negative sign but it is always non-significant. Correlations between growth and stock returns are never significant except for the years 2004-2006 and for the OECD subsample (table 4) where this variable enters with a negative sign. The last diversification motive variable is almost always significant on the full sample (table 3) with a positive sign, indicating that agents seem to hold portfolios in countries which are rather similar, in terms of stock markets returns. The overall score of freedom always enters with a positive and significant coefficient across all estimation periods for the full sample and the OECD, while it gains importance and significance for emerging economies as we move towards the end of the time horizon (2009, though, seems to be an exception). Tables 3-5 give an idea of the variability across years of estimated coefficients; a cursory reading of these tables show that, for the whole sample of countries, the coefficients of the most important explanatory variable, bilateral trade, increases in magnitude over the whole sample, though non monotonically. The relevance of the other significant variables, i.e. time difference, common language, colonial past, common legal origin and the overall score of freedom in the host country, significantly varies across periods, but at the end of the time horizon is not very different from what it was at the beginning. As for the OECD countries, the relevance of the bilateral trade variable has an opposite behaviour (i.e. decreases over time). The estimated models for the emerging countries are the ones yielding the less satisfactory results, with many explanatory variables being only occasionally significant.
Panel analysis
The estimation results change in a remarkable way as we move to a panel estimation. As it is well known, in the context of panel estimations it is possible to properly assess the relevance of fixed effects, i.e. the impact of factors which are peculiar to the individual observations. In our case each observation concerns a pair (source-host) of countries, and the fixed effect refers to some factor which plays a role for this couple, but not necessarily for each economy in isolation. Therefore, any fixed effect is likely to capture the (possibly stable) effect of variables which are specific to the interaction between those economies, and which cannot be observed or are difficult to quantify. It is highly plausible that such unaccounted factors be correlated with our proxies for a diversification motive (correlation between idiosyncratic components of GDP, correlations between stock market returns or correlations between GDP growth and stock returns). If these unobserved factors become part of the disturbance term, as it is likely to be the case in purely cross sectional estimations, the sign and significance of the estimated coefficients of diversification motive variables may be biased. As already suggested above, simple source and host country effects, included in the cross section estimations, may not adequately account for such factors. On the other hand, endogeneity of our diversification proxies may also be an issue. Endogeneity may come in as reverse causation, going from cross country equity positions to correlation in stock returns or in the idiosyncratic components of GDP growth. We do not take a specific (theoretical or empirical) stance on this issue, which should constitute the topic of further work. However, we adopt an instrumental variable, fixed effect panel estimation methodology, which guarantees consistency of our coefficients' estimates. This has been done only for estimations in levels, as for log difference estimations we did not find adequate instruments (but we also believe that the case for endogeneity is less compelling for log differences). The instruments used (lags of the proxies for diversification and lags of bilateral trade) satisfactorily pass both the Sargan test for overidentifying restrictions and a simple F test of joint significance (in explaining the endogenous variables). All models are estimated using heteroscedasticity-consistent standard errors White (1980) . As robustness check we also use Driscoll and Kraay standard errors, where the error structure is assumed to be heteroscedastic, autocorrelated of order one, and possibly correlated between the groups (panels) (Driscoll and Kraay (1998) ). Though the Driscoll Kraay standard error correction relies on large T asymptotics, it performs satisfactorily for large N and small T 10 as in our case (for details see Hoechle (2007)). Moreover, since we introduce a variable to account for the overall degree of economic freedom in the host country, we estimate each model with and without this variable in order to assess the impact of this variable on the remaining coefficients. We report in table 6 panel estimates over the period [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] for the whole sample and the two subsamples (OECD countries and emerging economies). We may immediately observe that all the time invariant variables cannot be included, their effect being somehow summarized in the cross section fixed effects. While the effect of bilateral trade is almost always strong and positive, and the overall level of freedom in the host country is always positively significant, as it was the case in the cross section estimations, our original research question receives a completely different answer from the panel analysis with respect to the previous cross section estimates. For the full sample, both the correlation between the idiosyncratic components of GDP and the correlation in stock returns turn out to be significantly negative in the linear specification (columns 1 and 2 in table 6). Interestingly, even in the face of a positive correlation between the two variables, they are both significant, suggesting that the co-movements between the idiosyncratic components of GDP are significant even if one controls for the correlation between stock returns in the two economies. This is true both for the linear and the Tobit specifications. However, for the Tobit model, the correlation in the idiosyn-10 for T=5 and T=10 cratic components of GDP still remains negatively significant whereas correlations in stock returns turn up to be positively significant meaning that the probability of investing in a foreign country is positively affected by similarities in stock markets dynamics of the partner countries. This result is also confirmed by a Probit model. When we look at the results for the two subsamples, however, the diversification motive expressed by the correlation in stock returns is supported by the linear specification, but not by the Tobit model. On the other hand, the estimated coefficient of our new diversification motive variable (i.e. the correlations in idiosyncratic GDP) is significantly negative for the Tobit model. This suggests that the decision to engage in portfolio investments, and the decision about the size of the investment, might have different determinants relative to the subsamples. In particular, it turns out that the former depends more on the closeness and similarity of the pair of economies, although it may well be the case that once the decision to hold an equity position in a country is taken, the investment size may also be determined by diversification motives. This is confirmed by the regression results of the corresponding Probit models (column 6 of table 6), where one of the diversification variables, namely the correlation in stock returns, has a positive and significant coefficient. We get a different result with the tax treaty variable. The fact that a pair of countries engage in a tax treaty appears to be significant in determining the choice of investing, but it does not seem to have an impact upon the relative dimension of portfolio investments. That diversification may have opposite effects on the choice of investing and on the corresponding amounts is somehow reminiscent of the discussion of the empirical results in Portes and Rey (2005) , where the authors observe that the variables proxying for a diversification motive enter with a positive sign if one does not control for information frictions (above all, distance), whereas the sign becomes (weakly) negative when such factors are controlled for. In our panel estimations information frictions should be captured by the pair fixed effects, and the larger dataset (and possibly the different estimation horizon) allows us to better identify a diversification motive at work. Table 7 reports results for log differenced data and previous results on log levels are confirmed with respect to the existence of a diversification motive driving the amount of investing in equity holdings in foreign countries. Our diversification motive variable is, indeed, always negative and highly significant for the full sample and the OECD sub sample.
Business cycle desynchronisation and risk sharing
The existence of differences among national business cycles opens the way to insurance possibilities which can be exploited to reduce the longitudinal variance of national income, thus increasing national welfare. Up to this point we have been able to identify a diversification motive as a determinant of portfolio choices. In the previous paragraph, we found that the correlation between the idiosyncratic components of GDP growth (and in stock returns) plays a non-negligible role in driving the cross-border allocation of investments in the global stock market. Does this necessarily entail that portfolio allocations have been effective in insuring countries against bad states of nature? To deal with this matter, we measure the degree of risk sharing achieved through equity purchases on foreign stock markets. Foreign equities held by residents generate an income that adds to their disposable income and is recorded in the current account of the balance of payments. Following the methodology first introduced by Asdrubali et al. (1996) and later developed by Balli et al. (2011) we assess the degree of income smoothing brought about by income inflows generated by holdings of foreign equities (for a detailed explanation of the methodology see Appendix C). The analysis has been conducted separately for the set of countries adhering to the European Monetary Union (EMU) and for the set of OECD countries. Firstly, we have computed a measure of lack of (potentially exploitable) risk sharing opportunities, given by the (weighted 11 ) mean correlations of idiosyncratic GDP growth of a given source country with idiosyncratic GDP growth of all its host countries. This indicator is, by construction, inversely related to risk sharing opportunities. Indeed, the higher the correlation among idiosyncratic GDP components, the lower should be the cross-country insurance opportunities. Secondly, we have computed, for each country of the group, the degree of risk sharing achieved through inflows deriving from foreign equity holdings, following a rather standard approach.
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Lastly we compared the two measures. Indeed, if financial assets holdings are effective in smoothing income across states of nature, we should observe an inverse relationship between weighted average correlations in idiosyncratic GDP's and the degree of risk sharing achieved by each country. Table 8 contains the values taken by these two variables for the various countries, as well as various indices of correlations among them. The same analysis has been repeated by allowing for the possibility of asymmetric responses of income inflows to idiosyncratic shock to GDP, that is a degree of risk sharing is assumed to depend on the state of the business cycle. To do so, we have divided shock variable into positive and negative realisations identified by positive and negative output gap respectively computed isolating the long run component of GDP applying a standard Hodrick and Prescott (1997) filter
13 . All in all, if we consider all (positive and negative) shocks, our priors are weakly confirmed in the case of EMU countries (significance values of correlations in the range 0.20-0.25), while they should be strongly rejected for the set of OECD countries. Once we distinguish among positive and negative shocks, we obtain a somewhat neater picture. Indeed, for EMU countries correlations are strongly significant (significance values in the range 0.01-0.02) in the case of positive shocks, while they are not significant at all in the case of negative shocks. In other words, equity holdings in less "synchronised" economies help smooth income peaks associated to favourable states of nature, while they do not seem effective in smoothing income troughs experienced during bad states of nature. Moreover, by directly looking at the values of mean correlations and percentages of income smoothing for the various countries we realize that, despite a non-significant negative correlation, in two remarkable cases, namely the Netherlands and Great Britain, featuring a low (under 0.20) mean correlation in the dynamics of idiosyncratic GDP growth, negative shocks are smoothed via portfolio equity holdings (24.69 and 17.73 percent, respectively).
Conclusions
The recent surge in financial globalisation opened up many investment opportunities for the countries involved. One possible outcome of this process is an increase in portfolio diversification, if bilateral holdings are also driven by diversification motives. Whether or not this has been the case is the research question addressed in this paper, where we extend the analysis proposed by Lane and Milesi-Ferretti (2008) to the 2001-2009 waves of the IMF Coordinated Investment Portfolio Survey; this question is addressed by means of both cross section and panel methodologies. The main empirical result of our analysis is that, indeed, a diversification motive emerges from the data, which mainly concerns the relative size of portfolio holdings. It also turns out, however, that the decision to open portfolio positions in a country depends more on symmetries, rather than differences, in the two countries' cycles. Our empirical results also shed some light upon the issue of business cycle desynchronisation among portfolio partner countries and the corresponding capabilities of income risk sharing. (2004) and Lane and Milesi-Ferretti (2008) . Common legal origin: dummy variable taking the value 1 if the source and and host countries have a legal system with a common origin (common law, French, German or Scandinavian) and 0 otherwise. Source: Porta et al. (2005) and Lane and Milesi-Ferretti (2008) . Correlation between growth-stock returns: twenty one-year backward looking moving average correlation between annual GDP growth rates in the source country and real stock returns in the host country over the period [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . For instruments used in the IV estimation the aforementioned backward looking moving average has been restricted to just ten years. Source: authors' calculation based on Morgan Stanley Capital International (Datastream) and World Bank (on-line database World Development Indicators). Correlation in idiosyncratic GDP: twenty one-year backward looking moving average correlation between the annual idiosyncratic GDP growth rate of source and host countries over the period [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . For instruments used in the IV estimation the aforementioned backward looking moving average has been restricted to just ten years. As in Pierucci and Ventura (2010), the idiosyncratic component of GDP growth is computed as the estimated residuals of the following regression ∆ log(GDP it ) = β∆ log(GDP at ) + it . Where ∆ log(GDP it ) is the country i GDP rate of growth and ∆ log(GDP at ) represents the average rate of growth of the reference group (in our case: all countries; OECD countries and Emerging Markets). The GDP growth rate of a given country is therefore decomposed in two orthogonal components: in fact, ∆ log(GDP it ) = β∆ log(GDP at ) + e it , thus the idiosyncratic GDP growth will be orthogonal to the aggregate (group average) GDP growth by construction: e it ⊥ β∆ log(GDP at ). The more standard practice (e.g. Asdrubali et al. (1996) ) consists in simply subtracting the group average GDP growth to each country' s GDP rate of growth. However, this practice does not guarantee orthogonality between aggregate and idiosyncratic GDP growth and may generate serious omitted variable bias if one of the regressors strongly correlates with the aggregate GDP growth. Moreover the standard decomposition restricts the coefficient attached to aggregate GDP to be equal to 1, while the empirical evidence contradicts this assumption. Correlation in stock returns: eleven-year backward looking moving average correlation between the monthly stock market returns of the host and source country, expressed in U.S. dollars over the period [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . For instruments used in the IV estimation the aforementioned backward looking moving average has been restricted to just five years. Source: authors' calculations based on returns data from Morgan Stanley Capital International (Datastream). Currency Union dummy: dummy variable taking value 1 if source and host countries are in a currency union and zero otherwise. Source Lane and Milesi-Ferretti (2008) and Rose and Spiegel (2004) . Log distance: logarithm of Great Circle distance in miles between the capital cities of source and host country. Source: Rose and Spiegel (2004) . Overall score of freedom in the host country: overall freedom score ranging from zero to 100 given by the average of ten component scores: business freedom; trade freedom; fiscal freedom; Government spending; monetary freedom; investment freedom; financial freedom; property rights; freedom from corruption; labour freedom. All 10 components are weighted equally. (2008) and Rose and Spiegel (2004) .
Appendix C
In the analysis reported in table 8, applying a time series counterpart of the variance decomposition first introduced by Asdrubali et al. (1996) , we computed the percentage of risk sharing achieved through financial asset income inflows (sub-component of the factor income) as in Balli et al. (2011) . Thus, for each country of the two groups considered (OECD and EMU countries), we estimated the following equation obtaining the percentage of income smoothing achieved by income inflows deriving from financial assets holding by each single country. United States --1.6 -3.6 -1.9 -1.9 -2.9 -11.7 United Kingdom -1.4 (5) and (6) is: log(x ij + 0.001). Dependent variable in regressions (7) and (8) is a binary variable taking value 1 if x ij > 0 and zero otherwise. Columns (7) and (8) report marginal effects. 
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